Abstract: Hidradenitis suppurativa (HS) is a relatively common chronic inflammatory disease with immune dysregulation. While eye manifestations of HS are rare, a dilemma arises when these patients seek treatment for refractive errors. Although excimer laser surgery can be safely performed in patients with autoimmune and immune-mediated inflammatory disease, there are caveats. Aside from the routine laser-assisted in situ keratomileusis (LASIK) screening tests, in some instances, we recommend additional screening tests in patients with HS, such as dry eye tests, consultation with specialists regarding HS diagnosis and treatment, careful assessment of the eyelids and periorbital structures, and thorough history of past and current lesions and treatments. After these patients undergo LASIK, careful, frequent, and long-term follow-up is necessary. Any adverse event or complication should be managed immediately. Funding: Research to Prevent Blindness funded the study. Hoopes Vision funded the Rapid Service Fees.
Hidradenitis suppurativa (HS) is an inflammatory skin condition most often affecting the groin and underarms. It is relatively common, with a prevalence of 0.05-4.10% [1] . It is characterized by cystic lesions that develop in the deep dermis, which often rupture, producing suppurative material [2, 3] . While there are classic areas of distribution for HS, it can affect many parts of the body, including the eye [4] . Cases with ocular involvement are rare. In a study looking at inflammatory eye disease (IED) in patients with HS, only 1% of IED could be attributed to HS alone, while 4% had another comorbid autoimmune disorder that could have produced ocular findings [4] . This article is based on previously conducted studies and does not contain any studies with human participants or animals performed by any of the authors. The purpose of this article is to lay a foundation for understanding HS and to provide guidelines on the appropriateness of laserassisted in situ keratomileusis (LASIK) in this patient population.
The histopathology of HS commonly includes follicular hyperkeratosis, interfollicular inflammation, and perifolliculitis with predominantly lymphocytic infiltrates [5] at sites that tend to have apocrine gland predominance [3] . Biopsy of lesions shows increased levels of CD3?, CD4?, and CD8? T cells [6] along with increased levels of innate immune system cells such as neutrophils, dendritic cells, and histiocytes [7] . Chronic lesions also have increased levels of B cells and plasma cells [7] . In addition to apocrine gland dysfunction, there appears to be a component of immune dysregulation in HS [8] . It has been proposed that an initial anatomical obstruction of the glandular unit leads to bacterial colonization, which then produces an innate immune response [3, 9] . The innate immune response produces various interleukins and cytokines, including tumor necrosis factor-a, IL-1b, and IL-10 [10] , which then stimulates a systemic immune response [3, 8] . Although complex and not completely understood, this is a cyclic process that can lead to dysregulation of the systemic immune response [8] .
Most patients report multiple lesions per month, with the average lesion lasting about 1 week [2] . There may be a genetic component to the disease [11] , and there is also a female predominance [2, 12] . HS most commonly presents in the third decade of life and is chronic in nature [2] . HS is also associated with various comorbidities [13] . There is a significant association with HS and inflammatory bowel disease (IBD), with one study reporting HS in 23% of patients with IBD [14] . There are similarities in skin lesions from Crohn's disease and HS, and it is appropriate to establish a proper diagnosis in cases of atypical presentations that may have predominant skin findings [13, 15] . HS is also associated with arthropathies [16] and malignancy (skin and solid organ) [17] .
While the primary inciting events for HS occur in regions of high apocrine gland density, the subsequent systemic inflammation can have far-reaching effects, with multiple cases of HS associated with IED [4] . HS-associated IED includes bilateral interstitial keratitis [18] , uveitis [4] , Mooren-type ulcerations [19, 20] , scleritis [4] , glands of Moll involvement with mucopurulent discharge [21] (which are apocrine glands [22] ), lacrimal sacs (including fistula formation) [23] , and peripheral ulcerative keratitis (PUK) [4] . While there is no published information on patients with HS who have undergone LASIK, studies on LASIK in patients with well-controlled autoimmune or immunemediated inflammatory diseases have shown that LASIK can be safely performed [24] .
Although not characteristic, HS lesions can appear on the face and periorbital region [23, [25] [26] [27] . Because of this, a thorough exam should be done to look for any lesions that are on the eyelids, along the lid line [28] , affecting the meibomian glands, or encroaching on the periorbital area. If any such lesions are noted, LASIK should be delayed. The patient should be screened for symptoms of dry eye secondary to glandular dysfunction. Obtaining a history regarding any past lesions involving the face or eyes is equally essential as lesions tend to be recurrent in nature [29] . If suspicious lesions are noted on exam, a referral to a dermatologist for appropriate diagnosis is recommended. In addition, consultation with a dermatologist to discuss the use of prophylactic doxycycline or anti-inflammatory therapy post-LASIK in patients with a history of facial manifestations of HS should be performed.
A thorough ophthalmic history should be taken. The presence or history of Mooren ulcers, interstitial keratitis, or PUK should raise serious concern when evaluating eligibility for LASIK. Interstitial keratitis is an absolute contraindication to LASIK [30] . While good outcomes have been reported from LASIK following the resolution of corneal ulceration [31], more attention should be given to patients with HS who have a history of corneal ulceration. There is an increased risk of keratitis and corneal ulceration following LASIK [32] . While it is not clear if this risk is compounded in patients who had keratitis or ulceration prior to LASIK, the risk of future disease warrants caution. Although LASIK is safe in patients with well-controlled autoimmune conditions [33, 34] and other immune-mediated inflammatory diseases, there have been reported cases of necrotizing keratitis post-LASIK in patients with well-controlled IBD [35] .
A complete therapeutic history is critical. Even in cases where there are no visible ocular manifestations of HS that would preclude a patient from undergoing LASIK, it is essential to discuss any current medical treatments the patient may be undergoing. For example, isotretinoin (Accutane) therapy is a relatively common therapy for patients with HS [36] . The adverse ocular effects of isotretinoin are well categorized and include degenerative effects on epithelial cells as well as a negative influence on tear production and quality [37] . As such, isotretinoin use is a contraindication to undergoing LASIK [30, 38] . There is some evidence that healthy patients may return to pre-isotretinoin function as soon as 1 month after cessation of treatment [37, 39] . Despite this, patients with HS are at increased risk for ocular involvement due to the disease process and there is a lack of HS-specific data with regards return to baseline tear and epithelial cell function. As such, we advocate a more conservative approach in patients with HS and recommend that a patient have a 12-month period of isotretinoin cessation before being considered a candidate for LASIK. In addition, we recommend evaluation of tear production via the Schirmer tear test [40] , assessing tear film breakup time, and a determination that tear osmolarity has returned to normal [41] . A survey of the meibomian glands to assess for adequate function can also be done. If meibomian gland dysfunction is found, various treatments are effective in alleviating symptoms [42, 43] , although outcomes in patients with HS have not expressly been studied. Low-dose systemic anti-androgen therapy (spironolactone) may also be used for HS treatment [44] . Androgen deficiency may be associated with meibomian gland dysfunction and dry eye [45] . However, it is unclear how significant this effect is with low-dose systemic spironolactone. If a patient is taking spironolactone, we recommend screening for dry eye symptoms and proceeding with caution, but anti-androgen therapy is not an absolute contraindication to LASIK.
There is an increasing trend of using biologic agents to treat HS [46, 47] . Adalimumab, in particular, is effective in a significant proportion of patients with HS [1] . There is no published data on the direct effects of biologic drugs on outcomes in LASIK. However, there is an increased risk of infection when taking certain biologic drugs, including adalimumab [48] . This includes an increased risk for herpes simplex keratitis [49] . While prophylactic acyclovir could be considered in some instances, the duration of prophylactic treatment should be closely monitored, as prolonged prophylactic use can lead to resistant viral strains [50] . Patients taking biologics are also at increased risk of herpes zoster flares [51] . Mycobacterial infection is another concern in patients taking biologic agents [52] , since keratitis post-LASIK is associated with this infection [53] . If a patient is undergoing treatment with a biologic agent, close follow-up is recommended.
After a careful screening process, if the patient is deemed a candidate for LASIK surgery, it is essential to pay particular attention to epithelial trauma during the procedure. If there is any flap trauma, a bandage contact lens with close follow-up is recommended. Close monitoring should be done for abrasions, ulcerations, or epitheliopathy as well. Punctal plugs should be placed if there is any concern that the patient is at high risk for inadequate tear production or glandular dysfunction. The continuing risk of developing future eye manifestations in patients with HS requires frequent and careful follow-up with immediate management of any adverse event.
In summary, HS is a complex inflammatory disease process with immune dysregulation. The decision to perform LASIK in a patient with HS should involve a multidisciplinary approach with guidance from the patient's dermatologist and/or rheumatologist to assess the course and severity of their disease. The continuing risk of developing future eye manifestations in patients with HS, whether they undergo LASIK or not, should be made clear to the patient. Patients should be warned that LASIK may limit their future treatment options for controlling skin manifestations of their HS (such as isotretinoin). Prophylactic antibiotics or antivirals should be considered in high-risk cases (such as patients on immunomodulating therapy that have a history of infectious keratitis). If the disease is well controlled, there are no current precluding ocular findings, there is a unanimous agreement with other specialists, and the patient understands the nature of their systemic disease, it is reasonable to perform LASIK in patients with HS. Table 1 summarizes pre-and postoperative considerations for patients undergoing LASIK. These patients require clinical vigilance and there should be a low threshold to treat if there are signs of ocular complications. These same principles of careful screening, long-term follow-up, and immediate management of complications will apply to patients with HS who are being considered for alternative cornea refractive procedures such as small incision lenticule extraction (SMILE) and photorefractive keratotomy (PRK).
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